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In brief
As a recognised technology service provider, we are the global byword for security and
trust, neutrality and quality. At the same time, we have the digital future firmly in mind.
Independent engineers and IT security professionals offer excellent solutions for security
and quality and an outstanding competitive position. Domiciled in 50 countries and highly
active in over 100 as we are, our workforce of more than 10,000 employees supports
companies in the exercise of their responsibility for people, technology and the e nvironment.
We have accompanied every industrial revolution and participated in the d
 evelopment
of globally recognised safety standards – and we are now also playing our part in creating
a safe and secure world in this digitally networked age.
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From the steam engine to AI
The TÜV NORD GROUP has grown in
tandem and closely intertwined with
technological progress. A time-lapse
overview of the major milestones.

1989 / 2019
In more than 30 years of emissions
testing, not only have increasingly
complex engines been put to the test –
but also the process itself.

The energy turnaround, telekinesis,
immortality? We asked our staff what
could lie in wait for us in the next
150 years.

For 150 years we have had our sights set firmly on the future
and used our expertise to ensure that our customers will
scale ever greater heights of success.
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Since the discovery of fire, human
inventions both great and small
have made our world into a world
of progress.

No matter how revolutionary an
innovation may be, it will survive and
establish itself only if it is controllable
by humans.

This we make sure of. Because we’ve
tested them, lived with them and
got right to the heart of them. With
insatiable curiosity. For 150 years.

THE FUTURE? WE’RE ALREADY SHAPING IT!

THE FUTURE?
WE’RE
ALREADY
SHAPING IT!

In 2017, the TÜV NORD GROUP launched a Group-wide programme:
the Digital Academy is training Digital Experts to accelerate the pace
of innovations and guide our employees through the digital age.
What have they achieved in 2018? What’s going to come? And what
does it actually take to respond to the digital transformation?

For the employees of the TÜV NORD GROUP, there’s nothing
new about having an affinity with technology, following
the latest technology trends and searching for innovative
solutions. More than this: It’s in their DNA . Other companies
can only dream of having such foundations. And yet, the
new forms of digitalisation demand far more of everyone.
They require not only the exploitation of existing digital
potential but also radical thinking outside the box and
extraordinary ideas. Which is why the TÜV NORD GROUP
decided to set up a special training programme in the
Group: the Digital Academy. The first twelve members of
staff graduated from the programme as “Digital Experts”
back in 2017. All the levels in the hierarchy were represented, from experienced team leaders to young university
graduates. And they were deliberately recruited from
all the business units. After all, the weighty task which
falls to every Digital Expert is to return to their original
work field to share the knowledge they’ve acquired with
their team. And this is exactly what the first generation
of Digital Experts did with aplomb in 2018. Not only did
they draw attention to digitalisation as an issue and help
generate a mood of optimism, they also developed eight
specific product and process ideas, which they went on
to master and, in some cases, fully implemented. In other
words, the programme is bearing its first valuable fruit.
News from the Digital Academy 2018
Dr Dietmar C. Schlößer, who has been at the helm of the
central T Ü V NORD GROUP division for digitalisation /
innovation since mid-2018, is accelerating the process of
digitalisation at all levels and enjoys meeting dedicated
and skilled employees: “The aim is to drive change from

the inside out. We don’t just want to rely on external
strengths: we want to use the ones we have – our highly
motivated employees.”
In 2018, a second generation of Digital Experts completed the Digital Academy training programme. Two improvements have further added to the momentum this year.
For one thing, the duration of the training was reduced
to six weeks so as to avoid taking the participants out of
their day-to-day business for too long. On the other hand,
the programme was more international this time, with one
colleague each from India and Greece. “We’re extremely
pleased that the Digital Academy is strengthening its international footprint. This is a major opportunity for personal
development for the participants, and we all benefit from
ideas and completely new perspectives,” says Dr Schlößer.
More reach, more network, more movement
What can 25 Digital Experts actually do, given the fact that
there are over 10,000 employees in the TÜV NORD GROUP ?
Christoph Klötzer, one of the Digital Experts, puts it in a
nutshell: “It’s all about playing a guiding and networking
role in the company. The important thing is not just to think
within the constraints of your own little world but also to
take with you the valuable experience from other projects,
to team up with others to think about questions and to see
how people can support one another.” The Digital Experts
are now in the process of forming a strong network that
will drive the change from within the company. But the
size of the Group requires the Digital Academy to increase
its reach. Which is why it is going to open up more fully
in the future and come that little bit closer to all the employees in the TÜV NORD GROUP. For instance, individual
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THE FUTURE? WE’RE ALREADY SHAPING IT!

“We aren’t looking just
to react to the wave
of digitalisation. We
want to trigger such
digitalisation waves
ourselves.”

these profound changes to take place but also to put more energy
into supporting them. The process is already under way and will
not end with the next meeting, the Digital Leadership Convention –
instead, it will continue way into the future.
Output counts / rethinking security
The Digital Academy hasn’t of course evolved into its current form
just for its own internal purposes. The intention behind it is not
merely to offer guidance to the staff and to hone their awareness of
the digital transformation: the result should be specific innovations.
What counts is to develop relevant products and business models
precisely geared to the external customers of the TÜV NORD GROUP.
After all, 150 years after putting down its first slender roots, this
globally active Group is now faced with the challenge of taking
an active part in shaping the digital transformation – for this is
the only way to remain relevant and secure customer demand for
the next 150 years. The opportunities offered by digitalisation are
huge. After all, even if the nature of products should fundamentally
change, the task of the TÜV NORD GROUP will remain the same:
to make the world safer. Product and plant safety is increasingly
being linked to IT security and data protection – and that from the
development phase onward.

D R D IE T M A R C . S C H L Ö S S E R ,
D IR E C T O R O F T H E D I G I TA L I S AT I O N / IN N O VAT I O N
CENTR AL DIVISION

modules from the training programme, such as Design Thinking,
will be offered as workshops. Moreover, every employee will have
the chance to get actively involved in networking for themselves.
This opportunity will be made available to everyone via the Yammer
social media tool, which makes it possible for people all over the
Group to dialogue about ongoing projects. It’s a matter of pooling
expertise and empowering people to work together more intensively
and benefit from one another’s experience. This should consign to
history those situations in which one employee doesn’t know that
another colleague next door or at a TÜV site in India is working on
the same project. Yammer can make the vast pool of expertise of
all the employees more visible.
The decisive role will of course continue to be played by the
management teams. After all, it is they who are responsible for
preparing the space in which the digital transformation can unfold.
How can we create a working environment for all employees in
which radical ideas can arise? How we offer spaces where creative
thinking is possible? 250 executives from across the TÜV NORD
world are meeting regularly to answer such questions and create
a common basis to move forward. To name one example, a Digital
Academy event was held in a former colliery, the Zeche Zollverein,
in Essen in September 2018. Many of the participants agreed on
one thing: fundamentally, the digital transformation doesn’t just
concern technical knowledge but also the manner in which people
work together. It’s incumbent on the management not just to allow
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Networking for innovations: international teams representing all
fields in the TÜV NORD GROUP have been exhorted to identify the
opportunities presented by digitalisation and develop new business
models. The success of the Digital Academy can be attributed to
its blend of experienced and new employees; the training of Digital
Experts is its raison d’etre.

The Digital Academy: a business model of its own
The activities of the Digital Academy are also generating a lot of
awareness outside the TÜV NORD GROUP. Since the summer of 2018,
there has been an increasing number of external requests to open
the training programme up to other companies. For this reason, a
number of measures have already been taken to establish the Digital
Academy on the market as a stand-alone training provider as early
as 2019. Demand is high, both in SME s and from official bodies. What
distinguishes the TÜV NORD GROUP from many other corporate
groups is the approach by which the digital transformation is being
driven from within – with the help of every member of staff. A lot
of companies are trying to outsource digitalisation with the aid
of outside advisors or by setting up new enterprises. But what can
a cool new outfit with a new special department actually do when,
at the end of the day, the key question – can I take the knowledge
I’ve acquired back to my own company? – remains unanswered. The
concept of the Digital Academy, on the other hand, is not to set up
isolated digital islands but instead to bring awareness of the matter
to the very heart of the enterprise. The concept of “taking the future
into our own hands” is a sustainable one that is close to the hearts
of the people whose job it is to implement it. And this is making
the Digital Academy highly attractive to other companies as well.
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150 YEARS OF TÜV NORD

2007
TÜV NORD acquires DMT, adding the

From the
steam engine
to AI

Natural Resources business unit to its
portfolio.

1961
Introduction of the periodic technical
inspection sticker.
Approval granted for “voluntary motor
vehicle inspection organisations” to
conduct periodic vehicle tests.

1986
A new field of work for TÜV Hannover
and TÜV Norddeutschland:
quality management.

1965

2000

Launch of the Institute for Reactor Safety
of the TÜV (IRS) in Cologne.

TÜV NORD: the first offshore wind farms.

2011
TÜV NORD acquires the ALTER
TECHNOLOGY GROUP, testing

satellite components in its new
Aerospace business unit.

1926
Electrical equipment in cinemas inspected
for the first time (DÜV Hannover).
1937
1903
Launch of the electrotechnology department at DÜV Hannover.
1863
Mobile steam engines in the Kingdom
of Hanover are required to pass a final
inspection prior to use.

Essen association of collieries sets up an
“electrotechnology and materials handling”
department.

1900

>

2019
The blue TÜV NORD brand celebrates
its 150th birthday – and the whole
TÜV NORD GROUP joins in with the
celebrations.

First ever tests of motor vehicle drivers
conducted by DÜV Hannover.

1860
INDUSTRY 1.0

The central association of Prussian DÜV
is renamed the Reichsverband der Technischen Überwachungs-Vereine by decree on
27. 12. 1937. On the same date, the general
association of German steam boiler operators
is absorbed into the Reichsverband.

INDUSTRY 2.0

1940

1980

>

INDUSTRY 3.0

>

INDUSTRY 4.0

1869
The Norddeutsche Verein zur Überwachung
von Dampfkesseln (North German Associa
tion for the Monitoring of Steam Boilers) is
founded in Hamburg at the instigation of
the local association of steam boiler owners
and shipping lines, followed a short time
later by the Sächsisch-Anhaltinischer Verein
zur Prüfung und Überwachung von Dampfkesseln (equivalent in Saxony-Anhalt of the
North German association).

Specialists are given
powers to audit and
approve driving tests.

1957
1948

Lifts and the first motor vehicles
join the ranks of the steam engines
used in industry, agriculture and
shipping that are subject to techni
cal monitoring.

>

2015
Digitalisation comes to the fore in all the
business units in the TÜV NORD GROUP.
Lined up in the starting blocks: the first pilot
project involving Artificial Intelligence (AI).

1927

1902

2020

Currency reform kick-starts the German
Economic Miracle, which causes a boom
on the roads of Germany – and, with it,
great demand for motor vehicle inspection.

Reactor safety,
energy technology
and thermal energy
are established as
new fields of work.

1978
The periodic technical inspection is
established and constantly modified.
The same applies to the Environmental
Technology field.

150 YEARS OF TÜV NORD

The TÜV NORD GROUP has grown
in tandem and always been closely
intertwined with technological
progress. Here we offer a time-lapse
overview of the technological
milestones and innovations with
which TÜV NORD has been involved.
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Digital
Minds
14

DIGITAL MINDS

Digitalisation is reaching into every area of our lives at bewildering
speed. But where is it all heading? The people at the TÜV NORD
GROUP don’t just have their gaze firmly set on the digital future.
They’re also helping us navigate in the right direction. This also
means that we have to assume responsibility for the environment
and our society – and take this into account in all our decisions.
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DIGITAL MINDS

Christoph Zurheiden
TÜViT project manager for the “Digital Testing Assistant”

IT: DIGITAL TE S TING A S SIS TANT. “The Digital Testing Assistant is an innovation
project with which we’re pursuing a clear goal: to create a useful tool that will make the
jobs of people working at TÜV NORD easier. Our product is a combination of mobile app
and knowledge database which simplifies the very labour-intensive testing and certifi
cation process – from the audit and drafting of the report through to the exchange of
information with colleagues. Collaboration within the audit team should be smooth and
the flow of information optimised.
Our employees would ideally be working with the Digital Testing Assistant already, but its
development is a highly complex affair. No standards currently exist for a product of this
kind. And we have ambitious requirements. We want a solid digital tool that will protect
highly sensitive data and is extremely user-friendly. Which is why we’ve chosen to work
closely with the inspectors, developing the tool step by step and in an agile manner. This
means testing it, responding to their wishes and changing direction, if necessary, even
in the middle of the process. A sustainable digital transformation means more than just
switching from the familiar paper documentation to using software. For this reason,
we’re working to define the aim of every single task and developing the tools we need
to achieve these aims efficiently. We’ll succeed if this development takes place in close
consultation with the future users.”
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DIGITAL MINDS

Dr Karsten Zimmermann, DMT
Geo-engineering & exploration business field

N AT UR A L RE S OURCE S : S A FEGUA RD. “In our business, there’s basically nothing new
about the digital transformation. Our Safeguard monitoring platform has already proved its
worth on very many occasions, for example for seismic monitoring in mining and infrastructure
projects – anywhere that building, restoration or renovation work takes place. We use sensors
to measure even the tiniest movements or vibrations for our customers as a way of monitoring
their projects. Some measurements are taken hourly, some at 500 Hz, i. e. 500 measurements
per second. The data are so detailed that we can distinguish on the Safeguard website between
relevant movements on the construction site and external factors like, for example, an passing
lorry. We’re concerned not only with recording relevant data, but also with their analysis and
visualisation. After all, they need to be as succinct and meaningful as possible to allow our
customers to make reliable decisions based on immediately available information, even if they
don’t have the specialist knowledge themselves. One of our key challenges is to prepare initially
meaningless columns of numbers in a way that is both easy to understand and informative.
And it goes without saying that our employees should also benefit from digital technology.
That’s why we’re working on augmented reality apps and integrating them with HoloLens
glasses with which our engineers and inspectors can immediately see where which sensors
are installed and which mode they’re in, even on an unfamiliar construction site. This is our
next step into the future. And we’re already taking it.”
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DIGITAL MINDS

Manuel Dominguez, ATG
Chief Digital Officer

AEROSPACE: VIRTUAL L AB. “Our Virtual Lab is a groundbreaking online platform
which we’ve developed specially for the global aerospace market. This tool permits any
customer to carry out, monitor and control space flight tests remotely from anywhere
in the world. It’s available around the clock and spares customers the expense of coming
to us. What our users particularly appreciate is that the Virtual Lab can deliver valuable
forecasts in advance of the test. This allows them to work on solutions before they carry
out the complete test sequence from A to Z, potentially saving them a great deal of time
and expense, especially for gigantic space flight projects. The biggest challenge we face
is to reduce complexity and organise over 1,000 different test instruments in a way that
allows us to localise every single fault.
In developing the Virtual Lab, we deliberately opted for a lean start-up, an agile method
for the development of the Virtual Lab to ramp up both the speed and the quality of the
development. Thanks to this method, we’ve used every unforeseen event and obstacle
to hone and optimise the Virtual Lab – while the project was still running rather than
just at the end.”
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DIGITAL MINDS

Margareta Spajic, TÜV NORD Bildung
Digital Expert

T R AINING: C A R E FOR T HE ELDER LY 4 .0. “With our digital learning platform,
we at TÜV NORD College are offering an innovative training path for the geriatric care
profession. Anyone who signs up as a trainee doesn’t need to attend the college every
day. This is because everyone receives a tablet on which the learning modules, videos
and further information are available at all times. But, you might ask, don’t the trainees
just exploit this new-found freedom to laze around? Well, no, quite the reverse: they’re
highly motivated and enjoy learning independently. They feel right at home in the digital
world. This might also have something to do with the fact that the platform was developed
not by programmers working alone but also with input from the trainees. A lot of the
content was put together by the trainees themselves under the guidance of the head of
the specialist seminar for geriatric care, Sandra Kottewitz.
To give the training a clearly defined framework, Sandra Kottewitz combined the e-learn
ing phases with actual on-site classroom teaching. Praise for this concept has come not
just from the trainees but also from professional circles. And we’ve already moved on
to the next idea, which is to use Virtual Reality applications. These will allow the users
to practice work processes virtually before testing them directly on real people. It’s
important for us for the focus to be on people. We’re using digital technology to make
life easier for everyone – caregivers and the elderly alike.”
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DIGITAL MINDS

Dr Dalibor Jerinic, TÜV NORD Systems
Project Manager for Digitalisation and Innovation

INDUS TRIAL SERVICE S: DIGITAL MONITORING SYS TEM. “We’ve developed the
Digital Monitoring System so that we can use sensors to monitor plants and components
that are subject to mechanical stress, such as bridges, pipelines or cranes. It’s always
been the task of TÜV NORD to use regular inspections to prevent potential damage be
fore it occurs. But this has traditionally required the inspectors to physically enter the
plants and inspect places that are otherwise hard to reach. Our idea is to install sensors
at critical points of the plant so that it can be monitored almost seamlessly. Live data
will be sent to a data centre for analysis and visualisation every minute or even faster.
If a vulnerability is detected, the person responsible for the plant will then be sent a text
message or an e-mail to which they can then choose how to respond.
And the special thing about our system is that it’s modular. Which puts us in a position to
flexibly adapt the measuring technology to customer needs. To achieve this, we review
every single development step with experienced TÜV experts, partners and customers.
Alongside our current pilot project – a gantry crane in the port of Hamburg – we’ve
launched other projects, for example with one of the world’s biggest shipbuilders. Our
system has recently won the German Excellence Award for 2019 in the Digital Services
B2B field. This is a great honour, which has spurred us on to do more.”
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DIGITAL MINDS

Frank Jergus, TÜV NORD Mobilität
Head Car Dealership & Repair Shop China

MOBILIT Y: LIVE-E XPERT / CHINA . “With our Live-Expert technology, we’ve introduced an in
novation into China that offers enormous advantages, especially for the booming used-car market
and car banks. We’ve made it possible to value cars digitally by app – virtually instantaneously and
irrespective of where the vehicle is. The app will help virtually any employee inspect a car: a member
of staff in the damage centre guides their colleague on the ground and takes pictures that will then
be used in the report. They then look at the screen to check for defects or to confirm that the car is in
immaculate condition. The car dealership promptly receives a digital report confirming the vehicle’s
quality. This is crucial especially for banks, as this is the only way car financing can operate based on
accurate data. This is a first for China. There was one aspect that took us about a year to develop: as
communication software, Live-Expert is subject to particular requirements, so, to meet these require
ments, we developed a separate version for the Chinese market.
It’s fantastic to have been able to combine the best of two worlds: the speed and daring of the colleagues
in our partner organisation in China and the precision and high standards brought to the collaboration
by our German colleagues. This is an unbeatable combination in the digital competition environment.”
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1989
Three decades
on the test rig
28

THREE DECADES ON THE TEST RIG

2019
Whenever vehicle manufacturers wish to introduce a new engine onto the
road, tests first need to be carried out to establish whether the emissions meet
the statutory requirements. This has been the task of the Institute for Vehicle
Technology and Mobility (IFM) of TÜV NORD for over 30 years. At that time,
all the talk with diesel engines was concerned with visible smoke. These days,
TÜV NORD measures particles in the nanometre range and advises the EU in
its debate about CO ₂ limits. Martin Kleinebrahm and Dr Martin Goschütz on the
exhaust emissions tests of yesterday, today – and tomorrow.
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THREE DECADES ON THE TEST RIG

Martin Kleinebrahm (57) studied mechanical
engineering in Aachen. In 1989, he returned
to his home city of Essen, to TÜV NORD’ s
Institute for Vehicle Technology and Mobility
(IFM). Martin Goschütz (34) also studied at
Aachen, but his specialism was power plant
technology. He came to the IFM in 2017,
having previously studied for a doctorate
at the Institute of Combustion and Gas
Dynamics in Duisburg. As employees in the
powertrain / emissions – engine dynamics
field, both now work on TÜV NORD test rigs
as well as with the carmakers.

Mr Kleinebrahm, you’ve been working on the test rigs since
1989: what has kept you interested in the job all this time?
Martin Kleinebrahm (MK ) An engine is never perfect: no
matter how well it runs, it’s still a machine, in which losses
are inevitable. Hundreds of the best engineers work their
whole lives to minimise these losses. And it’s our job to
check whether they’re paying sufficient attention to the
exhaust gases. In this way, we gain direct insights into all the
innovations and are always right there at the cutting edge.
Dr Goschütz, you’ve been with TÜV NORD for two years:
what particularly surprised you when you started?
Dr Martin Goschütz (MG ) The diversity of the tasks; I’d never
imagined the job profile would be so complex. I obviously
knew about the TÜV from the periodic vehicle inspections
and emissions tests. But I didn’t know what was involved in
securing initial approval for new engines. It was also news to
me that TÜV NORD was advising the European Commission
in Brussels. I was happy to take on this task, because I think
it’s really important for us to use our technical expertise
in discussions with the decision-makers about meaningful
measurement procedures and tolerances.
Were exhaust emissions an issue 30 years ago?
MK Oh yes, people started talking about them back in the
1960s. But all the conversation with diesel engines was
about “visible smoke”: in other words, no-one worried
about emissions unless you could actually see the fumes.
These days, we think in other dimensions. Back then, the
exhaust emission regulations might have filled 40 pages.
These days, even for the same engine type they would
easily cover 400 pages …
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MG … the content of which is also constantly changing.

We measure the emitted particles in nanometres, that
is billionths of a metre. Which means that the measuring
technology needs to be correspondingly effective.
Why are exhaust emission measurements more complicated nowadays?
MK All engine control systems used to be mechanical,
meaning that there were hardly any set screws to change
the exhaust emissions values. That changed in the 1990s
with the advent of electronically controlled fuel injection
systems: This opened up whole new vistas for vehicle
developers, and whenever new freedoms arise, there we
are. We test the exhaust gases – and put the measurement
methods themselves through their paces.
What does such an adaptation look like?
MK Engines used to be tested at constant speeds and
loads, exhaust emissions came out of the back – and we
measured them. These days, there’s a whole mini chemicals
factory behind every engine which reduces the emissions.
In other words, if we’re going to measure the emissions at
all realistically, the testing methods now have to simulate
road use. It’s for this reason that the test rigs are now
dynamic or even mobile.
TÜV NORD works at the interface between car manufac-

turers and licensing authorities. How do you see your role?
MG On the one hand, we advise the legislature by telling
them what’s technically possible.
MK On the other, we travel around as a technical service
provider and work with the carmakers to carry out all the

tests required for cars to be approved for road use. We
make sure the statutory checks are carried out properly and
document the results. This is how we provide rule-compliant
type testing for vehicles.
MG At the end of the day, there are clear requirements for
our work: The measurement procedures are governed by
regulations, and the measurement technology provides
unambiguous data with no room for interpretation.
But only if everyone does their job properly.
MG Our advantage is that we operate our own test rigs. For
a measurement to be valid, various parameters need to be
satisfied in the thirty-or-so minutes that the test takes to
complete.
MK We know from experience what’s required. Other ser
vice providers who perform measurements without their
own test rigs are often less well positioned to assess that.
Is technical progress making your job easier – or more
complicated?
MK It helps us to keep developing new measuring tech
nologies. One example would be the mobile emissions
testing devices that we attach to a car before we let it out
on the road. Or in a measurement procedure where we
send a laser beam through the measuring chamber, and,
whenever it strikes a particle, it produces a minimal but
measurable pressure vibration. This is how we carry out
soot measurements.
MG Digitalisation also helps us evaluate the measurement
results – because the more complex they are, the more
complicated it becomes to assess them. Progress is also
leading to changes in the engines themselves, meaning that

the manufacturers are also using new control units, which
in some ways act like a black box for us: We test the overall
functionality of the engine, the exhaust gas treatment and
the ECU .
Which new scenarios will the future bring?
MK Artificial intelligence is going to present new oppor
tunities. I’m thinking of smart engines, which will be able
to optimise themselves for different uses, depending on
whether they’re driving long distances or in stop-and-go
traffic.
MG Things will get to the point that we’ll have to use an
individual simulation for virtually every vehicle, depend
ing on which components it’s kitted out with and how it’s
used. This is already happening with commercial vehicles,
with the aim of giving the customer exact data about fuel
consumption at the point of purchase. This creates trans
parency but also means a lot of work.
Will we still need internal combustion engines once alternative propulsion systems manage the crucial breakthrough?
MG I’m quite sure that internal combustion engines are
going to be with us for a long time to come. A sea change is
coming for private cars, but as far as commercial vehicles
and mobile machinery is concerned, I still think diesel is
going to be the main fuel of the future. To date there’s been
nothing to rival the energy density of one litre of fuel, its
availability and its price.
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WHAT’S
NEXT?
As proud as we can rightly be of the 150 years of company history
that we are now reviewing, we still have to ask what lies in wait
for us in the next 150 years. We put this question to our employees.
And you will find some of the answers here.

“Renewable energies are the pathway to a clean and sustainable world.
We believe in a future created by technology, the like of which we
would once never have dreamed of. We believe that it may one day even
be possible to share electricity from a global renewable energy grid.”
 T I N G T I N G ( A N G E L L A ) X U , T Ü V N O R D G R E AT E R C H I N A ,
SHA NGHAI: 31°14′ N | 121°28′ O

WHAT ’S NE X T ?

“A rtificial intelligence and robotics are going to pervade every business field and every
aspect of private life, giving people more freedom and helping them make good use of
the extra time they gain. The TÜV NORD GROUP will ensure that a reasonable balance
between natural and artificial intelligence is maintained.”
F R A N K B E U T I N G , T Ü V I T, E S S E N : 5 1 ° 2 8 ′ N | 7 ° 2 ′ O

“Groups of satellites are widely seen as the future of the communication
systems that will network the entire world. People all over the world will
have continuous access to the sum total of human information — this will
be made possible by the combination of high-performance microwaves
with optical message transmission and the digitalisation of our work processes. We’re already looking ahead to the networked world of tomorrow.”
 A I N T Z A N E L U J A M B I O G E N U A , A LT E R T E C H N O L O G Y G R O U P,
SE VILL A: 37 °24′ N | 6°0′ W

“In 150 years, we humans will be virtually immortal. We’ll
get to this point with the aid of machines which will be
able to fully map and store our consciousness. It’ll then
be possible to transfer consciousness from one body
to another. Never again will a single thought be lost, and
the future of human knowledge will be assured.”
 F R I E D E R I K E W I E G E R S , T Ü V N O R D S Y S T E M S ,
HAMBURG: 53°34′ N | 9°56′ O

“Our future communication will be shaped by “conversational commerce”. Messenger apps will evolve into a type
of meta-app that will also combine thousands of other features. The future will see the widespread use of chatbots
which will be able to communicate directly with people on
the common basis of language. The progressive automation
and networking of the Internet of Things in particular is
showing us how important language assistants are going to
be in the future.”
 C A R O L I N H E I N R I C H , T Ü V N O R D M O B I L I TÄT,
H A N O V E R : 5 2 ° 2 0 ′ N | 9 °4 6 ′ O

“Technological developments are moving ever faster, and people are turning their attention to
questions like robotics and artificial intelligence. However, progress isn’t generated by new
technologies but by their meaningful application. People are always going to be at the heart of
everything that happens, because it’s only people who can take sensible and responsible decisions.
So it follows that the knowledge and practical activity of (engineers and IT ) experts is becoming
increasingly important. They’re the ones who can create valid and robust solutions from the flood
of data and possibilities.”
R O M A N C E C I L K R Ä H L I N G , D M T, E S S E N : 5 1 ° 2 7 ′ N | 7 ° 3 ′ O
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“The globalisation of the food industry will accelerate in the coming decades. Growing concerns
about contamination by pathogens have led to the development of safety tests for food. After ten
years, our first food laboratory in Indonesia is returning some exceptional results and is now one
of Indonesia’s market leaders. I’m proud to be part of this success and to have been able to contribute
to my country and the cause of global food safety.”
J U L H A N FA U J I , T Ü V N O R D I N D O N E S I A , J A K A R TA : 6 ° 1 8 ′ S | 1 0 7 ° 1 0 ′ O
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